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(54) MULTILAYER CIRCUIT BOARD AND SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a multilayer 
circuit board advantageous for increasing the wiring 
density and mounting electronic components at higher 
densities. 

SOLUTION: The multilayer circuit board and 

semiconductor device including electronic components __ 
mounted on this circuit board are characterized as 8 = 
follows. A plurality of circuit boards each having 
conductor circuits on one or both surfaces of an 
insulative hard base and vias composed of a conductive 
substance filled in holes piercing the insulative hard base 
to reach the conductor circuits are laminated through 
adhesive layers and heated and pressed en bloc, solder 
bumps are formed just above the vias on the surface of 
the outermost conductor layer of one of the laminated 
circuit boards and electrically connected to these vias, 
and conductive pins or conductive balls are disposed 
just above the vias on the surface of the outermost 
conductor layer of the other circuit board and 
electrically connected to these vias. 
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jitzmtz M&mi<D&.mtij i &mM*ft brums 

-r§-^o@gSSSogffi{c{±, ±iBtf7*-;l/©fi± 

So 

s r»fl p t **ttiwi3B9is«* tirft a tr 7*-;i/**r 

"TS-^oiHiBSfioSaifcti, ±fBt:7*-;l/©E± 
fcffiHLT J E-©lf7*-;l/fc«SCWfc:^5nS3ift14 

DH*S3] ffliB£E!slKg«£*j« , rs&|Hll&g« 
*©e7*-/l/ftfifc*fo&L , T\ %<D\£7*-Mz 

f 31! £5 l Sfctt 2 tcffi«©£jf [aEggfe, 

[»#B7] MIB*?g|? B n p^i4TS«tH«iJ©[i]E§ 
OHBSSfcWlfiJ-rsgt^jffloffiiOlaiBSSogffitc 
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mzm?%mn^nm&^%tfjmsftxr£%\L7*- 

;V£WU Z<D\£7*- Mimic ftl&LX, =t<D£7* 

mmmmmmimzftLxmrnzti. -is trip 

10 WfcSBRSftfeLS I f->y7^<D*?g|5p a pi:£#A/e& 
5¥##S*fcfc^T, HulBfitMiJtcffig1-§-73<D 
@KSfi©S® t f±x WIB e 7*-;l'Oie JitfeB UT 

z<D\£7*-Mcn%mcmffi-£tiz>mm&>^y-7t)W 
f&znstt&ic^ %<Dmn^y~7icftLxmm : ¥ 

t mmictoz m t ^fcttn-r s 0s§s«©3i 

20 [m$£9] fufB*?g|5p n p^fc£n£0!£g«©^ 

8 fclE*©49W**lI. 
[?PJl©f£ffl&lHBJ!] 

[0 0 0 1] 

mft&mmmmMs %mx7*~)\>*^? 
7 tLxz<Dmmcftm®&mm* ; ttL : enmmu % 

[0 0 0 2] 

[«£*©&«] £S@ffig«©gfcttill©g®fc:tt, L 

SS±©PJT?£{ufiS^ *?g|$p a p<D^?g^ffA-r§fci6© 
g|5p p p^ ^Og|3a^^H/^/cf@0T^gPa n p^:©@J; 0 fe 

40 c c^«?gfo n p©U- HWtiA,/cWtc <t OSBRSti 
[0 0 0 3] 

[aW^«PftbJ:5fc^-SiHffl L^t^S, ±15© 

i^sssT'fi, w»0»±fcafia^:t*os*W"r 

50 *9yK*S»* Jii:3b^Pl^T^§ 0 bjb^tc, 
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[0004] $fc, n^&*mm.?z>tcisbcD&A,r£tt 

rob, viw-^jx hwm<Dm<Dimtnmm^m 
lx, mm\cik^n.xm\t%>%m-tf$> , o, c<dc 

[0005] *%wit, um&wrim7L%±i£LrcWM 
^mikt^rcib[zmn^rirc^<Dx^)K), ^©gwt-r 

[0 0 0 6] 

mLxm^mcm-r^ma^mm^mmmtnx 

ftbxmmisn, -feLxmrnyisxunzz ticz*) 
Bfcznrczmmmmiz&^x, ±mmm^ntcmm 

$ tern, & mmmr s fw © m^m^mm^ it, ± 

HE k" 7 * -;l/©ii ±fc{£ H L T ^ © e 7 *-/Wc «MW 
[0 0 0 7] (2) £fc, *^©^*Ih]^S& 

^«$nT%§ e7^-;p^w^^M-EiHiEsatg^ 

mM&mmmtt*mmLxmmfa®mcmirz>ma% 
^TZftmm&mmttf&mmttfrLxzriZtimm 

zm®mmma3^x, mmmmzftrcmmvmmu 

It , ±12 H' 7 *-^©B±t;: iim L X ^ © \£ 7 

[0008] ±i2 (i) (2) v&mmmmm 
t, ^©t:'7^-;wcaMWtcg^$n, @ssss©s 
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[0 0 0 9] ±12 (1) *3±tf (2) ©£l@2g 

g«£«J*-r § &0SSSS© e 7 *-;I/fc n*# 

[0 0 10] ±I2£ (1) *±tf (2) <D&m 

tr7*-;Hffl©EJBtt4x MI2-77©0ESS*^ 
5ftKr©lHl§&S«fc^5 tonr^t < o leB 
10 fig$n«ci:A<SISH/\ 

[ooii] (3) g-fc, *^©^f*ga^ ft 

*3Sl^(/^L9©^-fnaHc|2K©^li[H|g§aSi;, * 

©^S0ssa«©g t My©-?? ©0s§gis ffM * n 

[0 0 12] ±f2«?gPn n n ££*cT3[H]S&S«©Jliig|3 
*tf£j-f 38 fe MiJ© fBSStife tf 7 *-;!/© 

[0 0 13] (4) *fgB^©^aif*g@^ 16 

«tt«W3t»oM-iBSfettiiiiiifc«»ftliI»*^U ^© 
«i«tt®SlS«SRji b Tffil2#l*@S§^ Ji-T § SJPk: 
«D¥i6^t^^B«SnT3S:Se7*-;l/*#U ^©^ 

ammmzftLxmmztu -ftLxbumfisxznz 
l s 1 3-v?m(Dn^&£z$A,x%z>¥mwmwiz 

tcti, Ms2t:'7*-;l/©E±tfiBLT ; ?-©e7*-;l/ 
ic , * ©««14^ ^ y f \z M L X m 2«?gPo n 0 ^«M m ic 

ic&%m$> nmic ®m? * messoaffic mi 2* 
-tim^mcmmznx^zctttftmttZo 

40 [0 0 14] ±C*IW*»Wi:*V^T, «?g|5p n p^ic 
StifciaBSIROHWPEtt, S«©K»3l»ih©fc46© 
X f- -C 7 ±^Jg« ■ ? tlT V ^ C i: WW. $ L t >o 
[0 0 15] 

mLxnimfo®mizM?zmnicmmwfant>mm-£ 

50 P k: #*tt«9g*^S £ tifc If 7 5 ^~a» 
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[0016] f »s • -%-7isxtffii<tiit& 

«o*iBk:tt, *^ n n n©$i!ffl^?^i^n3^< 
e 7 *-/i/©E _htcte« brer *-;Kc«^W(cg^ 

SflW©N83te©Mcfi s vif-aj?- F±©$^ffl 
[0017]® ±IB£flfbS«*, frfc*.fcf4fe©fr 

iBigiwwsA-D^fflv^TfliiafSJi^ttt, 

fW©0S§g« D ©Sffifc W\ t£ 7 *-;HcSBttf 5 §*? 

fc , a t ^fiijfcfe g-r § @sgs« a is «fc a* d (Dmm ic 
it, nmm&imttiLitiffitit&o 

[0 0 1 8] © Sfe, ±££flHlft£«$, 3ft©Jt 
ffilHlSgS«A, B, Cfc, ltfeOMiSlHl»SfiEi:%ffl 

t^fflUfcttii-rsiBiKSSA, c^ffifcti, ^n^n 

[oo l 9] © ±££AI9jft£&$* 3ft© 

M-ffiHSgSffiA, B, lft©^tt@SS^Lft^ 

{c^-Tcfcdf^ «fcfl.fcUcttiB"t*l§ll&»KA. F©S 
[0 0 2 0] ±SB<D^0«fc5 4ffl#£fcrti:UWtefe£ 

Yw&mztu sfe«t»w«oiiittsso^iett 

*©»ffla^j^»^UXOl8fc}ffl|ILTl&li 

[0021] mnc^tzo mi, m 
±m<D®$&M i ifi.<Dmmicmiii?z>wfo®&±.ic. i s i 

fe«TJioiaiSJMoe7*-;l^«fc^iett*f*:tc:j: 

[0022] fi±g©@gsas©sffi(csffl-r§ 
t> TjgtryxttttA.^*-;!/*^*^ STS©0 
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ess*© tf 7^~jv^.m^mvimmc & t^sn 

[0 0 2 3] ^^©ffl&^fc^tc^^j^c&^T 
t>. ±Het±A.ff^^^ti. *t>*MIUi:ffi»r«-#©lsl 
g§Sfto#^@Sg©-gl5tJfM$n/c^*/^y F±*S 
t>«(f7^-;I/B±©^g«^Wcj;oTffM$nfc^ 

[0 0 2 4] <:©J:3*lllJ8fcJ:titf, ^HHSSglSl*! 

/ sy 7^ Utttt i£ fc ttt*«tt #-;l/tfESS ft 5 
©T\ ^BHKSSF'aoEISSttx c©<fc3 4SI*Stt^ 
y?\ *W1£i£y3:fett**tt#-;l/*fl'LT, LS I 

[0 0 2 5] Mte, frB5*Si/^ttP5ffilsIKafi*lRl— « 
Hf 3f?ffi£e£ 1- § * 5 v 9 ^MMtfrn 1 1 < < , 

sic Lfe«^t ES^©#^t n«? a -rs t> «m 
[0026] $/c, #ttt/^^ »«ttr>fej:tfiii 

[0027] sfc, ^mm^mmmmmt, mmtn 

»SS©Sffitc«, t£7*-;U©ii±{;:fitMLT*-©tf 

40 s fc« t> M'JfcMg-r s ftw © @s§sis©m nrttti^ 
[0028] c©<fcdft«^j:n^ nffsn^uft 

©fr ® [UE§S«©« t MiJ{cttB-r § 0BS«O-o^ 
^«e7*-;^#LftV««t LT^fS 

ft6tf, if7*-;l/tt, rtSoiT77yF*J;t)t./|^^ 
so © t; y S fett#«tto#-;W«lftlHiefc«5lWfc»»! 
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[0 0 2 9] #^©¥£#8^ ±fE^Jl0S8g« 
[0 0 3 0] ±HH¥2i»Sg(C*3^T, *?8RBfc*&* 

as«fc»iftt-s«t.niiioiHiiMMsic»j«*nfcif7* 

7*-;Mc, f -y ynyfyt-^igtgi^tiS C 
£©<J:3&fl!/Sfc<fcntf, LS If-^ 
^©*7«^ ^vy3>7*y9— fc©BI©EIB*« 

[0 0 3 1] S&fc, *3^©¥*{taff& ?t*tf7 

*©^Siiissfioati^ffljjcftiH-rsiHi8Ssigt*^ 

fciu tut B if 7 *-;KDi!_kli:ft§ L T * © M 7 *— ;V fc 

ss t mm k. h % m *> mij e tta-r « sssssoa® 

fete, tuiam?gPplET{cSi. If 7*-;l4c#f LT7>y 
7&o CO«fc5*«fi8tC«kntf, L S I ^<Dtt?g|5p a p 

[0 0 3 2] ±E¥*f*«Bte*^m *?gRa^« 

#n<oim&*<D£m£8®-rz. s«£f*©s9*B& 

±7 3fc#>©X7V 7:Wg8} 1 H££tltV* d 
H$LV\, C©X7^-7f-(i, fct^il, BT. FR 
4, F R 5©<k5&#5X-*f||g1g£*m j e\ m&Ev 
&MfflttrZ&a,2tU [i]gSSSEJSfc$nfcii?g|5p a p 

[0 0 3 3] ±atfc<fc3ft*$^K:<fc3£0|sl»»IR 

iEftK»©7 , y 7l^77te&< , 3S£fc?K<fcLfc«fl»H 

Stf©g»W*J¥*©gii^4 < &3©TF\ tf 7*-/!/ 
©{fcirrft£fi'.MEKf;:ffli*.T\ tf77 > KS*/h* < 
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fius-es sfc s«©j?**^a«k: 

-Sfcftoc i:^T't-5©T\ TSKfcf 7*-MMffl© 
MP* U-ifJDlfc <fc o TJg«-T Sl^fc fi, ^© U- 

[0 0 3 4] C©£5&«5f^4«fIig#fcLT«U #5 
^*x#*s/«HBSff, ^XfttfT-v U-T 5 F h U 7 
-77i»Jig*k *7X^,f u 7x^i/yx-f;«l 

10 #-# >J >C 5 F«HBS«fr63ifcfn*HKSt«<H£ffl $ 
[0 0 3 5] ±fE*6»ttS#©J?Sfc^ 2 0-6 

oo/im^iiLK *©ss«:, ieutt*5tf*-r^fc 

«>T**«o 2 0/im*ri©/?ST*fi> »KtfffiTLT« 

tt^f£<&3frP>7&*7 6 0 0/jmm§t ffltffl 
aif7*-;WejaffllJ9n3Wi<ft*4:«fc, SS^©fe 
©aW<&57WC*££o 
20 [0 0 3 6] ±fB«H©J?S3&W-rS^XX3j?*S/S 

flLkfcj&ssft* tr 7*— ;wgdifflwntt, /^wx^. 

^0. 5—1 0 0 m J „ /W7Htf 1 — 100/1 

5 21fcj!)^SL<, ^©BHPStt, 5 0~2 5 0 /im© 
ttH-efeSCkJ^aSH/^o *©9itt, 5 0/im*?S 
■ettlWPfcW«tt*ll*3f|S«L«l< g^fS 
«14^fg<ft^^57fet), 2 5 0 /jm^ix.5^, iS 

30 [0 0 3 7] COi^ftKl^U- «ffcJ:*HP^ia 
©lufc, lfe^tta#©#f*0£gffMffliiS^iJ©ffit^ 
fl|7 ^ ;UA*tt#$ti:, J E-©fflH7 -T ;W»±fr & U— 

jawsff5©3ya*u\ 

[0 0 3 8] <:©1Sfli7^;UA(i % t7>t-«fflo 
WPrtfcr 7 ^ 7M9 ^fX5 7®S tfc«©iB 

Prt(C*«?A6o tiftatc «fc ra T^Sfeo t *5t»7 5 ^ 
<DUm^^ tbxmmL, $/ckT7*-;l/©^Jii6o 
tS©iI±{c^^#f**mfi!c75fci6©OTiJfflvx^ 

40 [0039] ±ia^i§7 >r ;i/A(i, it t >mmm 

(Dff-^ 1 — 2 0 /tmf&»7 7^;l/A@^©jP^ 1 
0-5 0 |imT*$5P E T7^;UAfr£flNc£tl3©# 
ffSU\ ^©asii, PET7-r;l/A©ff?fe:«#L 

Tfta-rs^ie«iw*©»S3yas5©-e, io/im* 

<, jS»{C5 0/im*jBAfcff*Tftt, S^Wffi7«« 
[0 0 4 0] ±fl3BWtSff*Jlii , rSMlPrti5K^« 

so z^mwm^mtLx\t, mm^-xh'pmnm^ 
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0*lSl±««*fe«>fc:»4, Smi4^-Xh©?t«tfiIL 
TVStf, &^j|£14©j&Tfi«8¥A&o tfflatJ: o T 

[oo4i] co«t 5fc»tttt«iis*%«?nrcMp 
\£7fr-)im<Dmmt>\ ls i^y^mom^^m 

;l/OEH!Bgtt, L S I ^y7^©«m££»f 5 
f iJ©IHE&S&fr €» vtf- F fcSSSS nsfflOOHIKS 
Sfcftfr 3 fcoftT/h? < 45 J: a CMSns C fctf 20 

[0 0 4 2] ±B«attS«0)T-iBSfeH:PiiSfcm«« 

*©#*?£ U\, c©«fc5 4]!in*r7'ixxfcj\ JI«4S® 

Tt*v^TfT4*3tu ^fb««so«jiisawijjio** 

[0043] c o J; 3 *^@B^«5»ttStf ©n^fflfc 

Tfflt"»* <= £e7*-;McttfSLfeS«aiii 
Ktt, ##@B&©-g|3fcLT©tf79yF(>-W F)*\ 
^©□^#5 0~2 5 0 ftm©ttHfc}&RStl5©tf# 

[0 0 4 4]Sft, f^14S#©friBfc£ft«JW&« 
Sft3«fc54mg|Hll&S«tt, Mffi0fi&glK 40 

®mmmfzmm t xmitmw.*mm 5 z. 1 1, -e # 

;l/©JI±K:^fittiitt:*^fi8?n« c tWS U\, 
[0 0 4 5] ±a2^E«2if*ti, #*tt^-X h^fSBi 

JILT, -gLTi)P^UX-r§I@(c*5^T, agStt 
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[0046] ±aawi-ftiiftyuxtj:o««*nfc^ 
jf@E&sis©, gt»n«i!UcttiB"r5ia»ss©5^, l 

S I^-yy^©*?g|5 D n B^+f|!c-r?.lliJt(:S?.0SgS«© 
^ffifc, £7*-;l/©E±£feBLTffM£n5>f«14 

«fc O'PLfZ Lfc v h U 7^Xtt(:M2Wo 
[0 0 4 7] £fc, gfcflfflfcttH-rsisll&gS©? 
v+f-tf- F£«lK£n3ffltc&3{fi©llBSg«© 

El«fc, F<y FvFU«y^7.^$fc« j en<fc0 
'>Lf 6 LfcV h ij >y *Xttfc»J«*ft3. 
[0 0 4 8] J^T, *«W©^»@B»IR43Atf*n* 

(A) «Wffl@BSS«©^fig 
(l) #f8iEfcfrfrS£E@&g«£»iS-f SfcSfco 
Tx ^n£«j£<r5g#£45[e]fi§»» ffclittgfcf 

LTffll>5 0 

[0 0 4 9] C©«»lS1tSWl 014, fcfc*{f, tfvX 
*x#*5/«HfiS», #9X^kT XV W 5 F HJ 7^ 

tf, 795 F«*-x^^|gW, 795 F^ 

[0 0 5 0] ±IB»ttSMl 0©jf5ti, 2 0-6 0 
0/xm^a$Ll\ ^©USti, 2 0^m*IOliST" 

ttfcttfcWf SfSHttaME < ^ t) x 6 00ji m^jgx. S 
B$-e««Sffl*tT7*-;l/©^fc t fct>*^*l4^-xh 
©^«*Mtlb< 45 fcfc S«*©fc©jWP<4* 

[0 0 5 1] Sfcftfgl 2©/?5li, 5—1 8 iim*! 
[0 0 5 2] ±fEie^14S« 1 0 & Jtfffig 1 2 <h LX 
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x >y *f- y 72 tifc'& Oftft ^ fc , tiZB'^-y^ tf 7 * 
-;l/©fiB^-f ft 3 c & < > ffiHSfilcftn* 5 

[0 0 5 3] (2) Mffi^#f*0fS^ffMSn/c 

»7-r/l/Al 4*ISWt* (H6(a)#BD o 
[0 0 5 4] cKDf*a7^;l/A 1 4 ti, ftififS^ett 

fW?l/-h (PET) 7^;l/AM?tl#5. bu 
13 P E T 7 4 /V A 1 4 tt, Sfi!iSJWB©J?## 1 - 2 0 /i 
m, 7^;H.lftOHWl 0~5 0 /im^*5«J:9* 
fc<D2)M£ffl£ft3o 

[0 0 5 5] (3) ^ttSM 1 0±fcJBttW- 

Sftfc P E T 7 -f 1 4 ±fr 6J^$?#X I/— !fJHIf* 
tfcT, PET7^;^1 4£HilLT, ISitttSMl 

mtzmni 6ZB!$,?% (H6(b)#M) ° <:<du- 
ifinitt, /M/xasswawxi/— tfsniaBfCcko 20 

5-1 0 0m J, 1 — 1 00(is, /WXfS 

PHtfO. 5ms«_L ->3«y HSt*^3~5 0OlEHrt-e* 

[WIMM>0#*»«] 

KM' 5*ft* : 
(7Fr>^S, HL) : 
MEM : 
mm (7hr77E UV) : 

: 

iVfyy? : 3. 0Vvb/l//ft 
'■ 0. 5 A/dm" 

&%m?m ■ 0. 1 8 A 

[0 0 5 9] (6) ±K (5) fcTWIMI»"3*2 Otfft 
«*ti4*»ofeMP l 8 ©18118*3 WiMfctcttbT, 
«I7^M1 4^TOJfflvx7i:LT#«14^-Xh 

t> r^e«tifrj fcv^) tzBtftrz (06 (d) # 40 

fig) o 

[006 0] (7) %^X\ Pimwm 2 4 fc^A/Ett 

Stts#i o©g®K:s*sijS2 6*^j«-rs cm 6 

(e) #JRD „ C©S»»j2 6tt¥«{l:m T&fcl3 

x#*5/«ms7-xjwsffl«n> *■©»?«: 1 0-5 0 

[0 0 6 1] (8) ±IB (7) ©IgT?S8fJWE2 6*18 

^fcttwtawj 1 0 ogit, »m 2 8 itmmyis^ 50 
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£ftf#£tf7Ptl«U 5 0-2 5 0 fim"e**ei4:**a 

[0 0 5 6] (4) MSB (3) (DJMX'Bi&ZnrcmU 1 
6 ©{!» <£ tf fiBBfc geS"f 5 SfflBSiffcR**?- 5 fc «> 
fc, rX57«ra*ff5o c©-rX5 7«UIfci:, 8*7° 

[0 0 5 7] oOfX57fiI^ YAGl 

U— IfBIW^fftt, »fflHiS»3V3~l 5 KHz, 
Xi*^-tfO. l~5mj, v'avFgtfM 0-3 

[0058] (5) £k % f7 ^ Ttimisnrzmmcft 

£l8£7e«LT, ^«tT7*-;l/2 0*J&Sf3 (0 
6 (c) #«3) o c©©o£«yifc:<fc»K BflPl 6©± 

H*«bT«!PaAo* 1 8*%«$tl§o 

6 5 g/1 
2 0m 1 / 1 
2 2 0 g/1 
0. 5ml/l 
4 0 p pm 



mm o zom. mm 2 simfcLtzmmmz 6*fr 
Lxmu^MM 1 o(c^*^n, ^«#f*2 4tmm 
2 8 fc«<«»wfc»«sn*. d<DHfg2 somite, 

5-1 8|»mtfIiU\ 

[0 0 6 2] (9) #l^T\ »I4SW 1 0 tD^ffitCSfi 

0i3<fctf3 2 (e79yF*-Str) (06 
(g)#M) o 

[0 0 6 3] COfflllitfe^Ttt, MIS 1 2 

MLfeft, 3rSOlHllS/<*->JcJ&r5T«)te, 1111 
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A,rmfo®$&/^~y3 2«t5, x>y 

[0 0 6 4] ±mmmi 2*5<fctf2 8^y^-y^'LX 
iM3 0fej:lf3 2mmt5ivMmtLT, 7 7 

f§©^ffi£E£:x>yf-;/?'LTJP£:&l~ 1 0 /xnu <fc 

V7*-frnmtmmmx&z>t>\ ztDftmts 5 0 

-2 5 0 /im©iEH(CJM£ft3Cfc#«£?a:lA\> 
[0 0 6 5] (10) 1915 (8) Oie-effMLfc 

a»ft« 3 0 *5£t>* 3 2 ©Stffi3\ ^gfcjSCTfflfbM 
HLT (fflfbJlO^ti^BS-r^) , Mffi[fl]S83ffi3 4 

mtco^m^^u mm (f7^->Hy) %i» 
7Fi7fyy», nib awt) -aec»a, jg- 

-f hS:fe n ^^-^-h) ©AM, ^ty^ttfi 
©i& B a n£ r^7^x>yft;y Fj ft*xyf->^jKfcJ: 

[0066] c^S&enic&^T^ ±S3fi{fcJB©J& 

7mm^^vi-y7m&m^Tx.v*y7m'?%z- 

C U+C U (II) An -»2 C U (I) An/2 

2Cu(I)An/ 2 +n/4 0 2 + n A H (X 
>) ^2Cu (II) A„ +n/2H 2 0 

[0 0 6 7] KtiSnsJ;^;:, «£LfcS-JH«8 
ttfi, I?©ftffl?r§ft?U »5Ri:iK£LT£-«fi{*i: 

(I l OSttK. ^Jn-zl/i 7MMB, « 

±c (i) ~ do) oxateUfe^oTiBfisn 
[0 0 6 8] (11) *fc, coia&Poffisisaso* 
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1 2±fc, x^f^fi^-f yl/Afc&ttttT. m%<0 
^-y©VXy flfcH L fetes X -y ^ > 

?ToT, JS#@SS4 0 (\£7^yv^ts) *&&rs 

IS 1 2 ©aiSfcSBtett F 7 -f Uv>X h *Kf!f L 

X7f>yi/^h«u x.y?--y?is*J7> Vim 
[0 0 6 9] 3.v^y?mt LTtt. BIHMiltfbic 

DA, fflm©^ffi£ffi*x«y^y?*LTJS££l~l 0 
p, <fc<9$?£L<«:2~8 fimgg£-?5f < 

20 [0 0 7 0] (12) «S»1tg# 1 0 ©#®fCaS{*[SS§ 4 
OZBf&LTcm, ±S (2) ~ (6) OlSfcLfctfofc 
jQS*ff*V\ PET7-r;bAl 4*»ffiS 

ttl 0O*ffi^6UHiS«* (07 (c) -07 (e) 

[0 0 7 1] ±IS (6) OXSfcbfcaCoTJgiaLfe^ 

ie^##4 4 (Mffi@ffis*o^fitta«*2 4 ^ggij-r 

5~3 0 /im©15H*^$LV\ ^©Sftii, 

[0 0 7 2] Sfe, ±aSSe«»»4 4tt, 7V+a7 
Snscfc^a^U^c ^©USti. ^E«#^4 4{i 

fb-rsiftCs «s$n^fti©@s§ss©«f*niE§ aw* 

Zlc$imVimW4 4©ia2©tf£offtfJtjE£ft3o 

[0073] (13) *giiiss« i o (D^mm 

1*4 4 *#^/cgffi(C«Ig^«giJ 4 6 £^flJ-T § (0 7 

(f)#jR0 o c©j:9Wgg#mti, wAtf, mm®. 

50 6<CWJb<, ^©ff?«, 5~5 0/xm©IBH 
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[0074] mmm\m4 6&, mwmmm-fr*>* 
m> # 5 mm, mmitmx u 7 x 7 u yi-f^ 

(PPE), xjl?*s4(Wfi4:J»RraHtt«fei:©*^« 
IB % x#*->«HI&fci";3->»lfii:©a^«fJB, bt 

ti, A-t>=i-$s X^yn-^ n-;l/3-^r, 7. 

[0075] ±ian-ffiiH]sssK5 oa, ^tiswi o 

4 % IT U 2 6 K^iEttSItt 4 4 *^A,«ttatt3S*if 1 

o (D^ffitcg*§ijji 4 6^^LT^$n, ^ne©^ 

[0076] ( b ) m&mmvzmit 
±ib (a) ©§®ai@icLfc^oTSji$n/cWffiiH] 

S§S« 3 4 ©pffifC, 3 ^©^EIhISSSIS 5 0, 5 2 & 
£tf 5 4#8«SttT&S 4flStittf* iJPilJgS 1 5 0 
~2 0 0°C, i!inffi7JlM~4MPa©£f$©*>£:T\ 1 

SftS (08 #89) c ±IBOJ:5ft*fto«.fcT?, APE 

n^tcip^-r 5 z. t ?\ ^mnmmm.(ommmm \ 

BaWSffcU ITO^*friBlEBMMfik©IHI"TfMiaaftlt 
*^fifcn*o fa&TVxfcL-ni, ££&7UX 

1 S©Mffi[HlE§SSfc 3l©M-ffi[H]ie§Sfet%fflV^T 4 

[0077] (o mwBLW?. try, #-;i/«de» 

_hlS (B) O^MtcefcLfetftjTJgJSRStlfe^Jift 

w«tt/<y^*»tfT, l s i mcom^m^mmmm 

ic aiStt tr y $ fc tt#«tt#-;I/*EI9 L T, v*f-# 
[0 0 7 8] fcfc*tf, H8te^r«fc5ft^Ji<t»IR6 

f*0i^ 4 o # *ft*ft*Wfc*ffl Lfc#Bre* d© 

«fc3fc£H{k®R©«££{i, J tn j Pn©SW*lHl»4 0 
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*fctt*Mttt#-;i/6 Gttmmtz zsicmtiffZo 

[0 0 7 9] #«14^y76 2£»T3{i/Wc 

1 8 3°C) -»f>^X/ffi«4A^/£ (B4^2 2 0°C) *fflV\ 

mm-®, tr y 6 4 j«i>«tt#-;i/ 6 6 £girr 5 a a,/£# 

fci/ni, ffluStf 2 3 0°C~2 7 0^fcJt«Wl»ji&©ffi 

^xx/ry^ywx/c, xx/ih±a,/£, xx/ss 

[0 0 8 0] £fc, @9{C^-rj:9^4ft©frffi0I^S 
10 167 0, 7 2, 7 4&&Xf7 6ffffiWRMf£tlTl&&4 

mwm. mmmm, tm^<o^tx\ ig©7i- 
«tmiiictt«r*-^oiHiBS«7oi4, ^©e 

7*-;l/©ETfi35§^lS^#fW?gULTie^ttaM 
1 0©Sffi±t(JJJTO©#^^y F*J88U flKrO 
[bJ8§3«7 6«\ ^©#ft[5]B&4 0©t£7#-;HI±© 

[0 0 8 1] c©<}:5&£Jf{fcg1£8 0©i§-&fc:&, fl 

20 K±fc, tr y 6 4 $ feli««tt#-;b 6 6 tffflt 

sti* v-»f-#-F (H^***Lfe) vmmm^h 

fe«±lO@BS*R7 6tt, ^©#f*Ie]liS4 0©-gPtC 

LSI f-'y7H©«^ D n a8 2©«A/^-;l/8 4 
fcSBR«tiSJ;5fc«lJ«*n5 (Hi 0#M) „ 

mf^ f, mwaLvv*it&mn&#-)\>&sth,i£ 
%mim&8 o fc, ^©^ifbsiss o±tjg«?n§ 

[0082] ii zsitmm o©gfenwc{5 

fif 5-7a©IiIS§S« 7 0 tMltfy 73 yf>*- 
8 6 • mfeZtl, ffi^©@ESSS 7 6 

?G-3TK0K±©/'ci6©X7 : -'C7f- 8 8^s#^nr^ 

Ttt, f'y73>fyt- 8 6 ti, -fev5-y^X, f-^ 

*^n n 0 8 2 ©HTtfiH-f 5 

M£ n> ^-7^ y ^"^ * y x©fgM*H5 1 i: *^T* * 

40 S„ X-r^7-t8 8ti, BT, F R 4 , F R 5 © 

tieBg-r*R*)*i»ihbTv>*o 

[0 0 8 3] SStc, Hi 2t^-rJ:3fc, ^mitmu 

@E§4 OfcffMLftaSf^y F_h^#*14^>76 2^r 
MU flWCIsIBSfi (dCT»tigTl©0SSS^7 
0) ti, «5«1tSWl 0K»»tfeWPl eicnfflffiib? 
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[0084] mi oic&^xQmx^-r&vfc, 

>X hMS 3*Bf&LX$>i:\<\ CO*^, V)V^-U 
$>XhfilS»*!MiU *©Mi*(»fcLfc«, COM 
Jit, HflngP£fi5IiLfc7* hvx^7-r;bA^«BL 10 

[0 0 8 5] ±8K!aiO»»fc*V>T, &«A,7£/W F 

*<»Sl/<, -7y;H(il~7jim^llL<, &M 
ttO. 0 1—0. 0 6nm^iK COSfiti, x-y<ir 

[0 0 8 6] COi54tt^/<y KaLkfcRttfc-'y 

t*/^/c#:co^B4 • Hftfc &ixmm&'iy7*]&mL, 
[0 0 8 7] ±m£fvr£W(Di&mj;&£ lt«, 

77f/l/Ai:U U 77 MM. 

xx — ry^7A, xx-ffiia, xx-exvx&£# 40 

[0 0 8 8] 

KMU] (HWJl) 

(1) st\ £Bnn8g«*#us-rsM®iii8g«£ 

Xfd-^ft^-iirTBXx-^^t^yuyuyi:, «?B4: 

^«iLT*p^7i^x-r§i: tte «fc Qmznsxmmm 

J¥£&7 5 /xm, fl|$g 1 2<Di¥ Sfi 1 2 (imtSD, C 
©SWHSO»B»iSiBi:fi«lll©3HBfc:» l o p 50 
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m©tt*aiJi**f U troy J Jls&SftQ&frtf 1 2 /i 
m-e*S«fc54PET7-r;l/Al 4*7^*-h"f3o 
[0 0 8 9] (2) ~D^X\ PET7^;UA1 4±**6 
Kjg^fX U— 9«J!BW*fTo t> PET7^;VAl4l5 t ); 
tf»ftStf l O^MatTlallg l 2 fcSS tT7*-;l> 

IS U-tffMf fc <totfXi7ilLftc d ©H jfifflfc 
fe^Ttt, £7*-MMffl©MP©ffMk:«:, Hg* 

mm<DM¥-z jg/ ^xffts^i?#x u—if tax** 

ffifflU Mi:LTfS2 2/imOPET7^^S 
BiSt7 5*-hbrc, S»ff7 5 jim©2f7**&x# 
*'>*HlStffc, vxW^-7ST*P E T7-c;l/MiJ 
Iftr-ABaWbT 1 0 0ft/#©Xfc?-FT\ 

1 5 0 /xm0©t*7*-/WFMffl©P^P£ffMLfc o $ 
fe, 7*X37«ra!fflOYAG»3KiBS*fflV>fe*n« 

u— m%mwit. =nnmtm<D gt6osldx* 
fsmjasatf 5 k h z , ^;i/xx^^-^ 0 . 8 m 

[00 9 0] ( 3 ) T X 5 750.3*^^. feSRfcW t 

SSLT, MP1 6 0±Wfct»^©BW«*atT, ^© 
BBPl BrtfcWBHa&o* l 8*5£«LTtT7*-;l/2 

[0 0 9 1] (4) PET7-f;l/Al 4*WJ 

VX^ilLT, HJP1 6t?t«$nfcl|i6otll 8± 

immn^-x h 2 2 *>t«LT, ^ttsw 1 0 
mfrzmgp e t7^;ua 1 Atomzi-ftrummz®. 

[0 0 9 2] (5) »C PET7Y;VAl4«tt 

s&i oo*iB^6aiis*m x#+$/«fiiggf«aij 

*^St*C^<* 2 4 IBO^iit^ft L, 1 0 0 XX 3 0# 
HCftjiSffraTff? 2 0 nm<DffitMM2 6WL 

[0093] (6) ±i3 (5) xB&Lrcmmm2 6 

XK, mtl2n m(Dmm 2 8*. tal^BS l 8 0 °C, 
ta«H«mi7 0^ H732MP a, ^SS2. 5X10 3 
P a ^ff<Dti:7«7UX Lfco 
[0 0 9 4] ( 7 ) g1gMffi<DllfS 1 2 « itf 

2 8fca«ftxyf-y^ffla!*J|LT, #I*0S§3 0*3 
j;0 : 3 2 (^7^yF*#ty) *JgfigbT, ffiffilHll^S 

[0 0 9 5] (8) *(C % MSfflOfrSlHlKSffi*^« 

1 OXOfflfgl 2tca«ax«y^^^JMl*«LT. H 
f*@»4 0*»jSU Set, #ftlHK4 0i:KM»c 

fifi-T StfiSttStf 1 0 OgffitC, P E T7^il/i 1 4 
[0 0 9 6] (9) Z<D'fe, ±13 (2) - (5) Olg 
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offirtroiB3^6ilftiaiJ8 4 o icmtzmnfoicmMmib 

ofn 8#aSRSft«fci:fcfc, ZvmMM&iZ l 8 
±fc§HSBtt£#4 4*^]«Sn, ^5(C^«itt4 4 
^^fciittl« l 0 0*iBfcx#*$/*lBSaRij 4 
6 *W^nrc 0 C CDX#*S/«Hl^aiS!l(4y 7 

mmmm 50^3 mmb l re 

[0 0 9 7] (1 0) _tiE (1) ~ (9) ©fflSfCfco 10 
TJgJ««tlfe, lft©i3uffi[H]Sgg«3 4fc, 3ft©tf"ffi 
0ESS1S5O, 5 2te«fctf5 4£\ B3fc:^f JzdfcBf 
^©ttB£X*y*U KS^UX^fflV^Tl 8 0°C 

H«fifi*Wr*^JifbSfi6 0*^*Lfe (08# 

[0 0 9 8] (1 1) <1©J;5*^*Ih!KSS6 0%«| 

cfbs*) ©#^0^4 o±tc, mmmitm 3 0 

AJ£3P-;l>6 6£ftBU AWoiaiSaiR 5 4 CkMS 
«0 (D^f*(H]E§4 0_ttc ti. SflBSlgjWKi 1 8 3°C©X 

■@Ba«olJliIBIS«fc*?au l H8 2*«HLfett 
£-£T> &h,te.W7G 2£S^p a p8 2©ttA/7£#- 

[0 0 9 9] (HSS01J 2 ) 4 l©n-ffilHESSS%0 1 fc 30 

tick? X&Mfc&E&&f& U «fc fMHfcflWr*- 
#©@S&gl£©g#l5]*g (IWMf F) fcttLTHXft 

[0100] (^SfB0!l3) 01 2K^*5K» 4B© 
mBSKSS©^ g&^ffl{c{igT§@S§S«©- 40 

[0101] ±m$mm i~3fcov»T, l s i fyy 

fr&tth.lW?* BGA (^yjyhTW) $ 
fcttPGACfcTy^y-y K7U-0*-e©BI8S» 7>K 50 
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ME«<i;D, B»fi*Tf8/l 0-1/2 -5 
VK»ja*ttl. 5-2. Offifs 7yFffi«tt2/3~ 
8 / 1 0 1 & D ffiftAKIfttf Rlftg tUvfz. 
[0 10 2] 

gr/bx-r § c tic j: o xm^Lrc^M{tmm<D ? % , 

fcW«tt/^7*»ja L> flWOHBSfifctt*© If 7 

SfBfif t-e * s i: t k , zmitrnfovm t mij©*® 

frf 3 c i: t § ©T\ ne££»43 J: tf *?$£© 

[hi] *ftWicfrfr%&mmmmm*ffi&?z>KMm 

[02] *%^K^^S^SlslKSS*«fi8tSiT-BBIil 

ma«©M(c^©fl&©«ji«si^^f0'c^3„ 

[0 5] (a) ~ (g) *«Wfcfrfr5**lHlB 

g^^-r§^E@sss«©^jgie©-g^^-r0 

[06] (a) ~ (f) (4, *«^fc^^S^*lslK 
[07] *«W{«:^^S^llsI»Sfi©-||ffi^®*^ 

tmxh^o 

[0 8] *HB^^^3^iiEissss^fiSc-r§n'ffi@ 

J»S*©^7*-;Wi[ll*KW , rsfe»©HT»So 
[0 9] *9^£frfrS$fll!£2tt©fl&©mftB% 
^-T0-efe3o 

[01 0] *5MBK:^^5^SlHl»Sfi©Mti:fi!l©IIMi 

[0in *awt^*^*0B»ifi©fl&©*fl05«i 

[^^©^] 

i o ifiiiitts^ 
1 2 mm 
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1 4 umy^nvi* 

1 6 t£7*-;WBj«fflMn 

18 *P®46of 

2 0 5ft* tf 7^-/1/ 

2 2, 4 2 h 
2 4, 4 4 

2 6, 4 6 8Ni&33iJ« 

2 8 fflSlfg 

3 0, 3 2 J^ftlslEg 

3 4 pDffiHEggS 10 

40 m#®& * 
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so ftmmfom 

6 0, 8 0 ZWHtWR 
6 2 \&h,1£W7 
6 4 tf> 

6 6 ti/u/ctf— ;b 

7 0, 7 2, 7 4, 7 6 tf-ffiHESSS 

8 2 LSI ^^*^p a a 
8 3 VfrP-Ui/Xhm 

8 4 «A,/c#-;i/ 

8 6 f'y/nyf^ 
8 8 7.7 47+ 
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